Fig. S1
32 S -, 194 Pt -, 12 C 2 -and 12 C 14 N -secondary ion images of a semithin section of untreated SW480 cells 3 
Effect of cisplatin on cell viability
In order to verify that the applied CDDP concentrations are not causing cell death to a high extent within the time frame of the experiment, viability of the cells after 24 h exposure was tested with three different assays. Information about cell viability is crucial because the likelihood of cisplatin distribution artifacts will increase in dead cells due to membrane damage and breakdown of transport mechanisms.
In the MTT assay, the growth of SW480 colon carcinoma cells treated with cisplatin is not completely inhibited at concentrations lower than 100 µM (Fig. S9) . The concentration of 100 µM causes total growth inhibition (complete cytostasis). The cell number is only diminished in comparison to the cell number at the beginning of exposure upon treatment with concentrations of 150 µM and higher. These observations confirm that SW480 cells are rather insensitive to cisplatin during 24 h exposure period. Taken together, all three assays support the presumption that the cisplatin-treated cells that were subject to NanoSIMS measurements were neither apoptotic nor necrotic before fixation.
Materials and methods
Compounds. 15 N-labeled cisplatin (Scheme S1) was synthesised according to a literature procedure by using 15 N-labeled ammonium chloride (>98% 15 N enrichment level, CORTEC, USA). 1 (SP-4-1)-Dichloridobis((1Z)-N-hydroxypropane-1-imine-ĸN)platinum(II) (complex 3, Scheme S1) used as a positive control in the apoptosis assay was prepared according to a previously published procedure 2 . Cell viability assay. The cytotoxic activity of cisplatin was determined by using the colourimetric MTT (3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide) assay to test the viability of the cells after 24 h exposure to different concentrations of the drug. SW480 cells were collected from culture flasks by trypsinization, and 1.5 × 10 4 cells/well were seeded in 100 μl aliquots in complete medium into 96-well microculture plates (Iwaki/Asahi Technoglass, Gyouda, Japan). The cells were allowed to settle overnight.
Cisplatin was dissolved in complete medium, serially diluted, and 100 µl of the dilutions were added per well. After 24 h exposure, drug solutions were replaced with 100 µl of RPMI1640 culture medium (supplemented with 10% heat-inactivated fetal bovine serum and 2 mM L-glutamine) mixed with 20 µl MTT solution in phosphate-buffered saline (5 mg/ml). After incubation for 4 h, the RPMI/MTT mixtures were removed, and the formazan crystals formed in viable cells were dissolved in 150 μl of DMSO per well. Optical densities were measured at 550 nm with a microplate reader (ELx808 Absorbance Microplate Reader, Bio-Tek, USA). Unspecific absorption was corrected by using a reference wavelength of 690 nm. Evaluation of growth inhibition is based on means from at least three independent experiments, each comprising six replicates per concentration level. dry plan apo objectives. The excitation time was kept as short as possible to minimise the bleaching effect, which gets stronger during the fixation procedure. Fluorescence was observed under blue light irradiation (488 nm) with an Ar laser. Stacks of 10 consecutive images (1 µm steps) were taken and processed with Leica Microsystems software to generate a maximum projection image. To keep the samples suitable for NanoSIMS application after microscopy, samples were washed in 0.1 M sodium cacodylate buffer to remove the fixation solution and dried on air. The dried samples were then subjected to NanoSIMS measurements. The confocal microscopy and NanoSIMS images were correlated by using GIMP software.
Preparation of semi-thin sections. In addition to dried whole cells (see above), semi-thin sections of resin embedded cells were prepared. For this purpose, SW480 cells were grown in 90 mm cell culture dishes to about 70% confluence. Cells treated with cisplatin (2.5 to 150 µM, 24 h) and untreated control cells were washed with PBS, harvested by trypsinization and pelleted in 1.5 ml tubes. Subsequently, the pellets were carefully handled through the steps of fixation with 2.5% glutaraldehyde solution for 2 h at room temperature, washing with 0.1 M sodium cacodylate buffer and dehydration in an ascending ethanol series (30%, 50%, 70%, 90% and 100% ethanol, 10 min each). 100% ethanol was then replaced with pure acetone, which was substituted gradually with low viscosity resin (100 Low Viscosity Resin, Agar Scientific, UK). Pellets in liquid resin were placed in a mold and hardened by oven heating for 18 h at 65 °C. The resin blocks were cut using a Leica microtome and freshly prepared glass knifes to obtain semi-thin sections with 300 nm thickness. For each treatment concentration, 5 to 10 sections were placed on a drop of bidistilled water on boron-doped silicon wafers (7 x 7 x 0.75 mm 3 , Active Business Company GmbH, Brunnthal, Germany) and dried on a warm plate. The adherent sections were subsequently analyzed with NanoSIMS. NanoSIMS analysis. NanoSIMS measurements were carried out on a NS 50L instrument from Cameca (Paris, France). Due to the limited length of the mass spectrometer (viz. the magnet of the double focusing electrostatic/magnetic sector field mass analyzer) and the physical width of the secondary ion detectors, the platinum distribution and the nitrogen isotope composition had to be determined in sequential analysis runs.
In the platinum measurements, the detectors of the multicollection assembly were positioned to enable parallel detection of 12 C 2 − , 12 C 14 N − , 31 P − , 34 S − and 194 Pt − secondary ions. With respect to sulfur it should be noted that the 34 S − ion signal had to be chosen instead of the more intense 32 S − signal (the natural isotopic abundance of 32 S and 34 S is 95.02% and 4.21%, respectively) since the flight path radius of 32 S − ions was too close to the radius of 31 P − ions for simultaneous sulfur and phosphor detection. The inner width of the selected spectrometer entrance slit was 20 µm ("ES#3") and a 200 µm aperture slit ("AS#3") was inserted in the secondary ion beam path to reduce beam divergence. The electrostatic lenses and deflectors inside the spectrometer were adjusted to achieve a mass resolving power (MRP) of 10.700
(according to Cameca`s definition) at the position of the 194 Pt -detector. Spectrometer tuning, mass calibration and detector (electron multiplier) calibration were carried out on a semi-thin section of resinembedded SW480 cells after precipitation of a finely grained CDDP deposit obtained from spotting and evaporation of an aqueous, 1 mM cisplatin solution on the sample surface. A 40 µm spectrometer exit slit ("ExS#2") was selected at the 194 Pt − detector to facilitate efficient blanking of isobars, which appear both at the low and the high mass end of the peak (Fig. S6, ESI) .
In the nitrogen isotope measurements, the detectors were positioned for simultaneous registration of 12 C 2 − , 12 C 14 N − , 12 C 15 N − , 31 P − and 32 S − secondary ions. The spectrometer settings were analogous to the platinum measurements; however, the voltage at the quadrupole lens ("Q") that links the electrostatic with the magnetic sector of the spectrometer was slightly varied to achieve a MRP of 10.500 for detection of
All data were acquired as multilayer image stacks obtained by sequential scanning of a finely Image processing, numerical data evaluation. NanoSIMS image data were evaluated using the WinImage software package provided by Cameca. Prior to stack accumulation, the individual images were aligned to compensate for positional variations arising from primary ion beam and/or sample stage drift. Secondary ion signal intensities were dead time corrected on a per-pixel basis. Quasi simultaneous arrival (QSA) effects were taken into account for C 2 − and CN − secondary ions. In contrast to dead time correction, QSA correction had to be performed manually on a per ROI basis.
Individual regions of interest (ROIs) representative for distinct cellular compartments were defined manually, based on the morphological features identifiable in the relative N, P and S elemental distribution, as inferred from the 12 C 14 N − , 31 P − and 32 S -or 34 S − signal intensity distribution maps. In the measurements on the resin sections, the raster size, pixel number and probe size were chosen to enable simultaneous analysis of several individual cells in one measurement (see e.g. Fig. 2 ). Nevertheless, data were only evaluated from cells containing a complete set of the considered subcellular compartments, in ion signals (per ROI) and propagated to the quantities applied in data representation (see also section "Stoichiometric calculations" below).
As already stated above, secondary ion signal intensities were also corrected for quasi-simultaneous arrival (QSA) of secondary ions at the detector. QSA arises from the quasi-simultaneous emission of more than one secondary ion per primary ion impact and leads to counting losses in single ion counting by electron multipliers 3, 4 . It is worthy to note that QSA events are not considered in the conventionally applied dead time correction, which takes into account counting losses due to multiple secondary ion arrivals within the detector dead time (which is electronically fixed at 44 ns for the electron multiplies of 
It should be noted that the term related to the ligands had to be excluded from Eq. \* MERGEFORMAT (1.9) since the uncertainty in the isotopic enrichment level of the applied CDDP was not specified. 
Pt CDDP / N tot. . As already mentioned in the main text, SIMS is only semi-quantitative in elemental analysis, which is mainly due to the fact that the product of the sputter yield and the ionization probability of sputtered particles can vary over several orders of magnitude. However, utilizing an appropriate secondary ion signal as a reference, a relationship can be established in which the normalised intensity of the secondary ion signal associated with the analyte is linearly related to the concentration of the analyte. In the measurements on the resin section we selected the 12 C 2 -signal as a reference since it showed the lowest variability over the distinct cellular compartments (in comparison to 12 C -and 16 O -, which can also be considered as candidates for reference signals due to high concentration of carbon and oxygen in the resin, which represents the matrix in such samples 
